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Targeted Tuberculin Testing and Treatment of Latent
Tuberculosis Infection

 ATS/CDC Statement Committee on Latent Tuberculosis Infection

The following article includes excerpts
from the MMWR article with the above title
(2000;49[RR-6]:1-54). This official state-
ment of the American Thoracic Society (ATS)
was adopted by the ATS Board of Directors,
July 1999. It is a joint statement of the ATS
and the Centers for Disease Control and
Prevention (CDC) and was endorsed by the
Council of the Infectious Diseases Society
of America, September 1999. The sections
of this statement that relate to infants and
children were endorsed by the American
Academy of Pediatrics, August 1999. The
statement provides new recommendations for
targeted tuberculin testing and treatment
regimens for persons with latent Mycobac-
terium tuberculosis infection (LTBI) and up-
dates previously published guidelines.

Introduction

Tuberculosis (TB) is a chronic bacterial
infection of the lungs and other organs caused
by the tubercle bacteria, Mycobacterium tu-
berculosis and Mycobacterium bovis. In the
United States, disease caused by M. bovis is
rare. Transmission of the organism is almost
always airborne by droplet nuclei from a per-
son with active respiratory disease. The ini-
tial infection is usually asymptomatic or pro-
duces nonspecific symptoms such as fever,
cough, and malaise. Early lung lesions com-
monly heal and leave no residual changes
except occasional pulmonary or tracheobron-
chial lymph node calcifications. Direct pro-
gression from initial infection to active pul-
monary or extrapulmonary disease occurs in
only about 5% of immunocompetent persons
and in up to 50% of persons with advanced

human immunodeficiency virus (HIV) infec-
tion. Approximately 90-95% of those initially
infected enter a latent phase from which there
is lifelong risk of reactivation. Persons with
latent tuberculosis infection (LTBI) are as-
ymptomatic and not infectious. They usually
have a positive reaction to the tuberculin skin
test. About 10% of persons with LTBI will
develop TB disease at some time in life, but
the risk is considerably higher for persons
who are immunosuppressed.

For more than three decades, treatment
of persons with LTBI to prevent the devel-
opment of active disease has been an essen-
tial component of TB control in the United
States. Until recently, isoniazid was the only
drug proven effective and a regimen of 6-12
months of isoniazid therapy was the recom-
mended treatment for LTBI.  (The terms “pre-
ventive therapy” and “chemoprophylaxis”
were used in the past to describe treatment
of patients with LTBI).

In the early 1970s,
the association be-
tween isoniazid and
potentially fatal hepa-
titis was recognized,
leading to the devel-
opment of guidelines
regarding pretreat-
ment screening and
monitoring to mini-
mize the risk for se-
vere complications. In
1974, following a
study to quantify the
risk for isoniazid-re-
lated hepatitis, guide-
lines for treatment of

LTBI were updated. These revised guidelines
recommended that persons older than 35
years who were at low-risk for developing
TB disease not be treated for LTBI. Subse-
quent controversy over the appropriate age
cut-off for these low-risk, tuberculin-positive
persons ensued, and the resultant confusion
led to a decrease in the use of LTBI treat-
ment, even for persons at high risk for whom
treatment was indicated.

During the past decade, a series of stud-
ies of treatment of LTBI in persons with HIV
infection has been undertaken. The results
of these studies have contributed substantially
to the LTBI treatment guidelines presented
in this report.

Identification and treatment of persons
with latent infection who are at high risk for
active TB have become essential components
of the TB elimination strategy promoted by
the Public Health Service Advisory Council
on the Elimination of Tuberculosis. Because

testing persons for in-
fection and providing
treatment are interre-
lated, these recom-
mendations include
sections on program
activities aimed at
identifying high-risk
infected persons, as
well as recommenda-
tions on the use of new,
short-course treatment
regimens. A summary
of changes from prior
recommendations is
outlined in Table 1.
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Targeted Tuberculin Testing

Testing for TB infection should be done
for persons in groups at high risk for devel-
oping TB. These high risk groups can be di-
vided into two main categories:

Persons at higher risk for recent TB
exposure or infection including:
• Close contacts of persons known or

suspected to have TB (i.e., those
sharing the same household or other
enclosed environments)

• Foreign-born persons recently (<5
years) arrived from areas that have a
high TB incidence or prevalence (e.g.,
Asia, Africa, Latin America, Eastern
Europe, Russia)

• Residents and employees of high-risk
congregate settings (e.g., correctional
institutions, nursing homes, mental
institutions, other long-term residen-
tial facilities, and homeless shelters)

• Health care workers who serve high-
risk clients

• Infants, children, and adolescents
exposed to adults in high-risk catego-
ries

• Injection drug users
Persons at higher risk for TB disease

once infected including:
• Immunosuppressed persons

• Persons who were recently infected
with M. tuberculosis (within the past 2
years), particularly infants and very
young children

• Persons with certain medical condi-
tions such as diabetes mellitus, end
stage renal disease, silicosis, head and
neck cancer, and hematologic and
reticuloendothelial diseases

• Injection drug users

• Persons with a history of inadequately
treated TB
Targeted tuberculin testing programs

should be designed for one purpose: to iden-
tify those high-risk persons who would ben-
efit by treatment of LTBI. In other words a
decision to do the tuberculin test is a deci-
sion to treat. Following that principle, tar-
geted tuberculin testing programs should be
conducted among groups at risk for recent
infection with M. tuberculosis and those who,
regardless of duration of infection or age, are
at increased risk for progression to active TB.

Testing is discouraged unless a plan has
been developed to complete a course of treat-
ment in persons found to have LTBI. Such
planning should include arrangements for

medical evaluation (e.g., chest radiographs)
of persons with positive skin tests and for
the medical supervision of the course of treat-
ment.

With the exception of initial testing of per-
sons at low risk whose future activity will
place them at increased risk of exposure (e.g.,
employment in a setting where TB transmis-
sion may occur), screening of low-risk per-
sons is discouraged because it diverts re-
sources from activities of higher priority. In
addition, a substantial proportion of tuber-
culin-test-positive persons from low-risk
populations may have false-positive skin
tests. Screening of low-risk persons and test-
ing for administrative purposes (e.g., certifi-
cation of school teachers) should be replaced
by targeted testing.

Diagnosis of Latent
Tuberculosis Infection

The tuberculin skin test is the only proven
method for identifying infection with M. tu-
berculosis in persons who do not have TB

disease. Although the available tuberculin
skin-test antigens are <100% sensitive and
specific for detection of infection with M. tu-
berculosis, no better diagnostic methods have
yet been devised. Proper use of the tubercu-
lin skin test requires knowledge of the anti-
gen used (tuberculin), the immunologic ba-
sis for the reaction to this antigen, the
technique(s) of administering and reading the
test, and the results of epidemiologic and
clinical experience with the test. Detailed
information on these topics is provided in
the ATS/CDC Statement, Diagnostic Stan-
dards and Classification of Tuberculosis in
Adults and Children. (Am J Respir Crit Care
Med 2000; 161:1376-1395.)

Based on the sensitivity and specificity of
the purified protein derivative (PPD) tuber-
culin skin test and the prevalence of TB in
different groups, three cut-points have been
recommended for defining a positive tuber-
culin reaction: >5 mm, >10 mm, and >15
mm of induration (Table 2). For persons who
are at highest risk for developing active TB,

Table 1. Changes from  Prior Recommendations on Tuberculin Testing
and Treatment of Latent Tuberculosis Infection (LTBI)

Tuberculin testing

• Emphasis on targeted tuberculin testing among persons at high risk for recent
LTBI or with clinical conditions that increase the risk for tuberculosis (TB),
regardless of age; testing is discouraged among persons at lower risk

• For patients with organ transplants and other immunosuppressed patients (e.g.,
persons receiving the equivalent of >15 mg/day prednisone for 1 month or
more), 5 mm of induration rather than 10 mm of induration as a cut-off level for
tuberculin positivity (see Table 2)

• A tuberculin skin test conversion is defined as an increase of >10 mm of
induration within a 2-year period, regardless of age

Four options for treatment of latent tuberculosis infection

• For human immunodeficiency virus (HIV)-negative persons, isoniazid given for
9 months is preferred over 6-month regimens

• For HIV-positive persons and those with fibrotic lesions on chest x-ray consis-
tent with previous TB, isoniazid should be given for 9 months instead of 12
months

• For HIV-negative and HIV-positive persons with isoniazid-resistant, rifampin-
susceptible TB, rifampin and pyrazinamide should be given for 2 months

• For HIV-negative and HIV-positive persons with isoniazid-resistant, rifampin-
susceptible TB who cannot tolerate pyrazinamide, rifampin should be given for 4
months

Clinical and laboratory monitoring

• Routine baseline and follow-up laboratory monitoring can be eliminated in most
persons with LTBI, except for those with HIV infection, pregnant women (or
those in the immediate postpartum period), and persons with chronic liver
disease or those who use alcohol regularly

• Emphasis on clinical monitoring for signs and symptoms of possible adverse
effects, with prompt evaluation and changes in treatment, as indicated
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>5 mm of induration is considered positive.
These include persons who are immunosup-
pressed because of disease (e.g., HIV infec-
tion) or drugs (e.g., systemic corticosteroids),
persons who have had recent contact with
an infectious TB patient, and persons with
abnormal chest radiographs consistent with
prior TB (Table 2).

A reaction of >10 mm of induration is
considered positive for those persons with an
increased probability of recent infection or
with other clinical conditions that increase
the risk for TB (e.g., recent immigrants from
high prevalence countries and injection drug
users) (Table 2).

Routine tuberculin testing is not recom-
mended for populations at low risk for TB.
However, if those persons are tested, >15 mm
of induration is considered positive.

Treatment of Latent
Tuberculosis Infection

In this report, treatment recommendations
use an adaptation of the rating system from
recent U.S. Public Health Service documents
that grades the strength of the recommenda-
tion (A, B, or C) and the quality of evidence
supporting the recommendation (I, II, or III).
Four regimens are recommended for the
treatment of adults with LTBI. (See Tables 3
and 4 for detailed recommendations, dosages,
and contraindications.)

Isoniazid for Nine Months

The isoniazid daily regimen for 9 months
is recommended because prospective, ran-
domized trials in HIV-negative persons in-
dicate that 12 months of treatment is more
effective than 6 months of treatment; how-
ever, in subgroup analyses of several trials,
the maximal beneficial effect of isoniazid is
likely achieved by 9 months. Minimal addi-
tional benefit is gained by extending therapy
to 12 months. When compared with placebo,
both 6-month and 12-month regimens are
effective in HIV-positive patients; however,
these regimens have not been compared with
each other in randomized trials.

Isoniazid for Six Months

Although a 9-month regimen of isoniazid
is the preferred regimen for the treatment of
LTBI, a 6-month regimen also provides sub-
stantial protection and has been shown to be
superior to placebo in both HIV-negative and
HIV-positive persons. In some situations,
treatment for 6 months rather than 9 months
may provide a more favorable outcome from
a cost-effectiveness standpoint. Thus, based
on local conditions, health departments or
providers may conclude that a 6-month rather
than a 9-month course of isoniazid is pre-
ferred.

Both the 9-month and 6-month isoniazid
regimens may be given intermittently (i.e.,

twice weekly). When isoniazid is given in-
termittently, it should be administered only
as directly observed therapy (DOT).

Rifampin and Pyrazinamide for Two
Months

The 2-month daily regimen of rifampin
and pyrazinamide is recommended on the
basis of a prospective randomized trial of
treatment of LTBI in HIV-infected persons
that showed the 2-month regimen to be simi-
lar in safety and efficacy to a 12-month regi-
men of isoniazid. Twice-weekly treatment
with rifampin and pyrazinamide for 2 or 3
months may be considered when alternative
regimens cannot be given. This intermittent
regimen should always be administered as
DOT. Some experts recommend that the 2-
month regimen of daily rifampin and pyrazi-
namide also be given by DOT, which can
consist of five observed and two self-admin-
istered doses each week. In situations in
which rifampin cannot be used (e.g., HIV-
infected persons receiving protease inhibi-
tors), rifabutin may be substituted.

Rifampin for Four Months

Rifampin given daily for 4 months is rec-
ommended on the basis of the efficacy of a
similar regimen in a) a prospective random-
ized trial of tuberculin-positive persons with
silicosis and b) a nonrandomized trial in per-
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sons exposed to individuals with isoniazid-
resistant TB. This option may be especially
useful for patients who cannot tolerate iso-
niazid or pyrazinamide.

Before beginning treatment of LTBI, ac-
tive TB should be ruled out by history, physi-
cal examination, chest radiography, and,
when indicated, bacteriologic studies.

Special considerations for treatment of
LTBI apply to the following populations:
• When isoniazid is chosen for treat-

ment of LTBI in persons with HIV
infection or those with radiographic
evidence of prior TB, 9 months rather
that 6 months is recommended.

• For pregnant, HIV-negative women,

isoniazid given daily or twice weekly
for 9 or 6 months is recommended.
For women at risk for progression of
LTBI to disease, especially those who
are infected with HIV or who have
likely been infected recently, initiation
of therapy should not be delayed on
the basis of pregnancy alone, even
during the first trimester. For women
whose risk for active TB is lower,
some experts recommend waiting until
after delivery to start treatment.

• For children and adolescents, iso-
niazid given either daily or twice
weekly for 9 months is the recom-
mended regimen.
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• For contacts of patients with
isoniazid-resistant, rifampin-
susceptible TB, rifampin and
pyrazinamide given daily for 2
months is recommended, and for
patients with intolerance to pyrazi-
namide, rifampin given daily for 4
months is recommended.

• For persons who are likely to be
infected with isoniazid- and
rifampin-resistant (multidrug) TB
and who are at high risk for
developing TB, pyrazinamide and
ethambutol or pyrazinamide and a
quinolone (i.e., levofloxacin or
ofloxacin) for 6-12 months are
recommended. Immunocompetent
contacts may be observed without
treatment or treated for at least 6
months, and immunocompromised
contacts (e.g., HIV-infected
persons) should be treated for 12
months.

Clinical and Laboratory
Monitoring

Once patients have been tested and
then identified with LTBI, they should
receive an initial clinical evaluation.
They should also receive follow-up
evaluations at least monthly (if receiv-
ing isoniazid alone or rifampin alone)
and at 2, 4, and 8 weeks (if receiving
rifampin and pyrazinamide). This
evaluation should include questioning
about side effects and a brief physical
assessment checking for signs of hepa-
titis. Patients should be educated about
the side effects associated with treat-
ment of LTBI and advised to stop treat-
ment and promptly seek medical evalu-
ation when they occur.

Baseline laboratory testing is not routinely
indicated for all patients at the start of treat-
ment for LTBI (see Table 3). Patients whose
initial evaluation suggests a liver disorder
should have baseline hepatic measurements
of serum aspartate aminotransferase (serum
glutamic oxaloacetic transaminase) (AST
[SGOT]) or alanine aminotransferase (serum
glutamic pyruvic transaminase) (ALT
[SGPT]) and bilirubin. Baseline testing is
also indicated for persons with HIV infec-
tion, pregnant women, women in the imme-
diate postpartum period (i.e., within 3 months
of delivery), persons with a history of chronic
liver disease (e.g., hepatitis B or C, alcoholic
hepatitis, or cirrhosis), persons who use al-
cohol regularly, and persons at risk for
chronic liver disease. Baseline testing is not
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routinely indicated in older persons. How-
ever, such testing may be considered on an
individual basis, particularly for patients who
are taking other medications for chronic
medical conditions. Active hepatitis and end-
stage liver disease are relative
contraindications to the use of isoniazid or
pyrazinamide for treatment of LTBI.

Routine laboratory monitoring during
treatment of LTBI is indicated for persons
whose baseline liver function tests are ab-
normal and other persons at risk for hepatic
disease. Laboratory testing may also be indi-

cated for the evaluation of possible adverse
effects that occur during the course of treat-
ment (e.g., liver function studies for patients
with symptoms compatible with hepatotox-
icity or a uric acid measurement to evaluate
complaints of joint pain). Some experts rec-
ommend that isoniazid should be withheld
if transaminase levels exceed three times the
upper limit of normal if associated with symp-
toms and five times the upper limit of nor-
mal if the patient is asymptomatic.

Reporting of Serious Adverse
Effects

Practitioners and other health profession-
als should report serious adverse events as-
sociated with the treatment of LTBI to the
U.S. Food and Drug Administration’s
MedWatch Program. Serious adverse events
include those associated with hospitalization,
permanent disability, or death. Reporting may
be by telephone [1(800)FDA-1088], FAX
[1(800)FDA-0178], or the internet site
[www.fda.gov/medwatch].

Nucleic Acid Amplification Tests for Tuberculosis

[The following article includes excerpts
from the MMWR article with the above title
(2000;49(26):593-4).] On September 30,
1999, the Food and Drug Administration
approved a refor-
mulated Amplified
Mycobacter ium
Tuberculosis Di-
rect Test (MTD)
(Gen-Probe®, San
Diego, California)
for detection of
Mycobacterium tu-
berculosis in acid-
fast bacilli (AFB)
smear-pos i t ive
and smear-nega-
tive respiratory
specimens from
patients suspected
of having tubercu-
losis (TB). MTD
and one other
nucleic acid ampli-
fication (NAA) test,
the Amplicor® My-
cobacterium Tu-
berculosis Test
( A m p l i c o r )
(Roche® Diagnostic Systems, Inc.,
Branchburg, New Jersey), previously had
been approved for the direct detection of M.
tuberculosis in respiratory specimens that
have positive AFB smears. This notice up-
dates the original summary published in 1996
and provides suggestions for using and in-
terpreting NAA test results for managing pa-
tients suspected of having TB.

Based on available information, the fol-
lowing algorithm is a reasonable approach
to NAA testing of respiratory specimens from
patients with signs or symptoms of active
pulmonary TB for whom a presumed diag-
nosis has not been established.

Algorithm

1. Collect sputum specimens on 3
different days for AFB smear and
mycobacterial culture.

2. Perform NAA test on the first sputum
specimen collected, the first smear-
positive sputum specimen, and
additional sputum specimens as
indicated below.

a. If the first sputum specimen is
smear-positive and NAA-positive,
the patient can be presumed to
have TB without additional NAA
testing. However, unless concern
exists about the presence non-
tuberculosis mycobacteria (NTM),
the NAA test adds little to the
diagnostic work-up.

b. If the first sputum is smear-positive

and NAA-negative, a test for
inhibitors should be done. The
inhibitor test can be done as an
option with Amplicor.  To test for
inhibitors of MTD, spike an aliquot

of the lysated sputum
sample with lysed M.
tuberculosis (approxi-
mately 10 organisms
per reaction, or an
equivalent amount of
M. tuberculosis
rRNA) and repeat the
test starting with
amplification.

1) If inhibitors are
not detected,
additional specimens
(not to exceed a total
of 3) should be
tested. The patient
can be presumed to
have NTM if a
second sputum
specimen is smear-
positive, NAA-
negative, and has no
inhibitors detected.

2) If inhibitors are
detected, the NAA

test is of no diagnostic help.
Additional specimens (not to
exceed a total of 3) can be tested
with NAA.

c. If sputum is smear-negative and
MTD-positive†, additional speci-
mens (not to exceed three) should
be tested with MTD. The patient can
be presumed to have TB if a
subsequent specimen is MTD-
positive.

d. If sputum is smear-negative and
MTD-negative†, an additional

†Amplicor is not approved for use with smear-
negative samples.

Special Concerns in Virginia
The state laboratory, the Division of Consolidated Laboratory Services

(DCLS), does not currently offer NAA tests, instead relying on established
tests for identification of mycobacterial species.  Clinical samples submit-
ted to the DCLS are routinely first tested for the presence of mycobacterial
organisms visible by smear. Results of this test are available within 24
hours. Samples are then cultured using modern, liquid (BACTEC) media
as well as conventional (solid) media. Cultures that become positive are
then identified using nucleic acid hybridization (probe) techniques. This
method allows an organism to be identified with confidence within hours of
the detection of growth in culture, shortening the time for identification by
several weeks. Drug susceptibility results are obtained with a short turn-
around time using the BACTEC system.

Diagnosis and management of tuberculosis requires results of all four
laboratory procedures: smear, culture, identification, and drug susceptibil-
ity testing. Although public health laboratories perform all tests automati-
cally as appropriate, private laboratories are required by law to have a
physician’s order for each test performed. Therefore, it is critical when a
mycobacterial culture is ordered using a private laboratory, that a
specific request is made for identification and drug susceptibility test-
ing if M. tuberculosis is found.
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Localities Reporting Animal Rabies This Month: Accomack 1 skunk; Alexandria 1 bat, 1 skunk; Augusta 1 raccoon, 1 skunk; Bath 1 skunk; Botetourt 1
raccoon, 1 skunk; Buckingham 1 skunk; Caroline 1 raccoon; Chesapeake 1 raccoon; Charles City 1 cat; Clifton Forge 1 skunk; Fairfax 1 bat, 2 raccoons,
4 skunks; Fauquier 1 fox; Franklin County 1 raccoon; Gloucester 1 fox; Halifax 1 raccoon; Hanover 1 raccoon; Henrico 1 fox, 1 raccoon; Highland 1
skunk; Lee 1 dog; Lynchburg 1 skunk; Nelson 1 skunk; Northampton 1 raccoon; Prince George 1 raccoon; Prince William 2 raccoons, 1 skunk; Pulaski 1
dog, 1 raccoon; Virginia Beach 1 fox, 1 raccoon; York 4 raccoons.
Occupational Illnesses: Asbestosis 53; Cadmium Exposure 1; Lead Exposure 12; Mesothelioma 2; Pneumoconiosis 3.
*Data for 2000 are provisional. †Elevated blood lead levels >10µg/dL.
§Includes primary, secondary, and early latent.

AIDS
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E. coli O157:H7
Giardiasis
Gonorrhea
Hepatitis A

   B, acute
   C/NANB, acute

HIV Infection
Lead in Children†

Legionellosis
Lyme Disease
Measles
Meningococcal Infection
Mumps
Pertussis
Rabies in Animals
Rocky Mountain Spotted Fever
Rubella
Salmonellosis
Shigellosis
Syphilis, Early§

Tuberculosis

Cases of Selected Notifiable Diseases Reported in Virginia*

          Disease                                     State     NW         N          SW          C            E           This Year        Last Year       5 Yr Avg

Total Cases Reported Statewide,
 January through OctoberRegions

Total Cases Reported, October 2000

specimen should be tested with
MTD. The patient can be presumed
not to be infectious if all smear and
MTD results are negative. The
clinician must rely on clinical
judgement in decisions regarding
the need for antituberculous therapy
and further diagnostic work-up
because negative NAA results do
not exclude the possibility of active
pulmonary TB.

3. If the indicated repeat NAA testing fails
to verify initial NAA test results, the
clinician must rely on clinical
judgement in decisions regarding the
need for antituberculous therapy,

further diagnostic work-up, and
isolation.

4. Ultimately, the patient’s response to
therapy and culture results are used to
confirm or refute a diagnosis of TB.

Cautions

NAA tests can enhance diagnostic cer-
tainty, but they do not replace AFB smear or
mycobacterial culture, and they do not re-
place clinical judgement. Clinicians should
interpret these tests based on the clinical situ-
ation, and laboratories should perform NAA
testing only at the request of the physician
and only on selected specimens.

Laboratorians should not reserve material
from clinical specimens for NAA testing if this
compromises the ability to perform the other
established tests that have better-defined
diagnostic utility and implications. Specific-
ity of NAA tests varies between laboratories
as a result of unrecognized procedural dif-
ferences and differences in cross-contami-
nation rates. Information is limited regard-
ing NAA test performance for nonrespiratory
specimens, or specimens from treated pa-
tients. NAA tests often remain positive after
cultures become negative during therapy and
can remain positive even after completion of
therapy.
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Localities Reporting Animal Rabies This Month: Accomack 1 fox, 1 raccoon; Albemarle 1 raccoon; Augusta 1 skunk; Bedford 1 raccoon, 1 skunk;
Culpeper 1 skunk; Cumberland 1 skunk; Fairfax 4 raccoons, 5 skunks; Franklin County 1 skunk; Frederick 1 skunk; Giles 1 skunk; Gloucester 1 cat;
Grayson 1 bat; Halifax 1 cat; Henrico 1 raccoon; Highland 2 skunks; Hopewell 1 raccoon; Loudoun 1 raccoon; Lunenburg 1 skunk; Montgomery 1 cat;
Newport News 2 raccoons; Northampton 1 raqccoon; Nottoway 1 skunk; Pulaski 1 skunk; Rockbridge 1 raccoon; Russell 1 skunk; Southampton 1 skunk;
Surry 1 raccoon; Sussex 1 fox; Virginia Beach 1 raccoon; Washington 1 fox; Waynesboro 1 raccoon; York 1 cat, 1 raccoon.
Occupational Illnesses: Asbestosis 39; Cadmium Exposure 1; Lead Exposure 6; Pneumoconiosis 1.
*Data for 2000 are provisional. †Elevated blood lead levels >10µg/dL.
§Includes primary, secondary, and early latent.
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